with I·IIT as predicted. However, the original theory is valid only in the limit in which the inelastic quasiparticle scattering rate is much higher than the elastic scattering rate, whereas the reverse is true for the samples studied.
As a result, it was found that the measured voltage was two to three orders of magnitude smaller than the theoretical prediction. Three subsequent papers,by Schmid and Schon 6 , Clarke and Tinkham 7 and Beyer Nielsen et al. 8 , then appea,t"ed in attempts to account quantitatively for the temperature dependence and magnitude of the experimental data. More recently, Heidel and Garland 9 observed the effect in Al.
The purpose of this paper is to report extensions of the previous experimental work to include another sample in the clean limit ( ~ > t; ) and two 0 samples doped with In in the dirty limit (~<t;o), where ~ and t;o are the electronic mean free path and coherence length. -3 - The data from both clean limit and dirty limit samples are compared with the three available theories.
Section 2 ·describes the experimental details, Sec.
3 · presents the results, and Sec. 4 · compares the results with.
the theories. Section 5 contains a concluding summary.
EXPERIMENTAL PROCEDURES
Our experimental configuration is shown in Fig. 1 .
First, a Sn film typically 300nm thick and O.lmm wide in the middle region was evaporated onto a 32x7xlmrn 3 soda glass or silicon substrate maintained at either liquid nitrogen or room temperature. For samples 7 and 8 in Table l,   3 wt. % In was added to the Sn and the alloy deposited by evaporating small pellets to completion one by one. The Sn was oxidized in air for 5 to 15 min., and three cu (+ 3% Al) disks 0.8 to 1.3 um thick and 2 mm in diameter were deposited.
Finally three Pb strips 1 mrn wide and about 200 nm thick were evaporated. The thickness and mean free path, i , of the Sn strips and the junction resistance at Tc, Rjn(Tc), are listed in Table I (ii) A simple calculation indicates that the thin films
should not significantly perturb the temperature distribution of a glass substrate, and that the gradient in the Sn film should be the same as that in the substrate, even in the vicinity of the overlying films. As a check, we prepared a sample ( 5) on a Si substrate with a thermal conductance three orders of magnitude greater. than glass. The signal generated was not significantly different (Table l) .
(iii) The temperature. gradient along the copper film together with the magnetic field in its plane generated by I give rise to transverse thermoelectric effects. These thermoelectric effects vary strongly with the impurity content of the copper. However, such thermoelectric voltages are estimated to be two or more orders of magnitude smaller the voltages we observe, and have a different temperature dependence.
(iv) The uniformity of the supercurrent and charge imbalance through the Sn film is a complicated problem.
We first consider the supercurrent distribution. us from obtaining accurate data very close to Tc , but we have chosen to present this set of data because they extend to a lower temperature than those for any other sample.
The divergence close toT se~to be slightly less c pronounced for most of the dirty samples. This could be connected with the fact that the transition was wider ( ~ 40 mK) for these samples. On the other hand,
In Table 2 
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Here, p(E) = E/(E 2 -D. Thus, near Tc the temperature ( 2) dependence of V at constant current I is dominated by the temperature dependence of vs , i.e.(l-t)-1 , in agreement with the experimental results. Equation (2), multiplied by * a factor of about 2.4 to fit the data at t = 0.99, is plotted in Fig. 7 .
Theory of Schmid and Schon
Two independent theoretical approaches valid in the clean and dirty limit,respectively, were developed by Schmid and Schon. Since their result in the clean limit waR subsequently included in the more complete theory by Beyer Nielsen et al.
(next section) we shall here give only the result of their dirty limit calculation.
The result quoted in their paper Eq. (9) proportional to (1-t)-:-Equation (4) is plotted in Fig. 7 with no fitting parameters. we find the maximum value of pFv s/kBTc to be about 0.025.
For the dirty films, we have also observed a linear relationship between V and I for currents up to 50 rnA at a temperature of about 0. 8 Tc .
Using t = 57 nm , we find the maximum value of P Fv s /kB Tc to be about 0. 08. Since kBTc TE/h ~ 100 for Sn, the maximum values of Pi' 5 tE/n are about 2.5 and 8 for the clean and dirty samples, respectively (see Table 2 Ppvs loll to be about 0.15 and 3, respectively (see Table 2 ).
Thus, on this basis, one would expect a non-linearity in the V vs. I relationship for dirty films, but not for clean films.
The linear behavior observed for dirty films again suggests that still more smearing is required. How·ever, if we try to make an estimate using Eq. ( 1), we find that the numbers in co]l.lmn 5 in Table 1 introduce further complications because ;:\ (T) vould be much less than the film thickness. Thus, it seems that it will be difficult to make a meaningful test of the mean free path dependence.
CONCLUDING SUMMARY
We have measured the voltage due to charge imbalance generated by a temperature gradient and a supercurrent in ~ -pFvs to ~ + pFvs which have a slower relaxation rate due to elastic scattering than quasiparticles with energies above ~ + pFvs . However, a likely explanation of this discrepancy is that the low-lying energy levels are smeared out by elastic scattering, and that the enhancement of the charge in the pocket is modified in real metals.
Finally, the effects of inelastic scattering have been ignored in both of the clean limit calculations. It is to be hoped. that a more definitive explanation of the role of inelastic scattering an::i the effect of the pocket in the clean limit will be forthca:ning. . ' . ' ,,
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